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WKHHDUO\ WZHQWLHWKFHQWXU\:LWK WKHH[SDQVLRQRIFLWLHVVHZHUV\VWHPVKDYHEHHQGHYHORSHGXS WR WKRXVDQGVRI
NLORPHWUHVXVLQJWKH³HQGRISLSH´FRQFHSW7KHODUJHTXDQWLW\RIFROOHFWHGZDVWHZDWHULVWKHQFRQYH\HGDQGWUHDWHG
LQ FHQWUDOL]HG LQGXVWULDO SODQWV ,Q WKH WK FHQWXU\ OLPLWHG VSDFH KLJK KXPDQ SRSXODWLRQ GHQVLW\ QRLVH  DQG
SROOXWLRQEHFRPHFRPPRQLVVXHVLQWKHPRGHUQXUEDQDUHDV8UEDQL]DWLRQLVWKHWUHQGRIHFRQRPLFGHYHORSPHQWEXW
LWDOVREULQJVXVVHULRXVHQYLURQPHQWDOLVVXHVVXFKDVZDVWHDQGZDWHUSROOXWLRQGHFUHDVHGELRGLYHUVLW\DQGXUEDQ
KHDW LVODQGV HIIHFW 8+, ZKLFK DUH GHILQLWHO\ QRW ZKDW ZH DUH ORRNLQJ IRUZDUG WR :LWK WKH H[SDQVLRQ RI
XUEDQL]DWLRQWKH³(FRFLW\´SDUDGLJPZDVLQWURGXFHGDVDQHQYLURQPHQWDOIULHQGO\FLW\LQZKLFKZDWHUDQGHQHUJ\
DUHYDORULVHGZDVWHVDUHPDQDJHGDQGUHF\FOHG,QPRVWFLWLHVZDVWHZDWHULVFROOHFWHGDQGFRQYH\HGIDUWRDFHQWUDO
WUHDWPHQWSODQW7KLVNLQGRIDSSURDFKUHTXLUHVORQJVHZHUV\VWHPVDQGXQGHUJURXQGSLSHOD\RXWFRQVWUXFWLRQZKLFK
DUHH[SHQVLYHWREXLOGDQGPDLQWDLQDQGQRWQHFHVVDULO\HQYLURQPHQWDOIULHQGO\
&RQVWUXFWHGZHWODQGVIRUGRPHVWLFUDZZDVWHZDWHUWUHDWPHQWDUHH[WHQVLYHV\VWHPVWKDWKDYHGHPRQVWUDWHGWKHLU
KLJK SROOXWDQWV UHPRYDO HIILFLHQF\ IRU RYHU  \HDUV 5HFHQW GHYHORSPHQWV PDNH WKHP PRUH LQWHQVLYH ZKLOH
HQKDQFLQJ WKHLU WUHDWPHQW HIILFLHQF\7KHSRWHQWLDO RI WKHVH V\VWHPV IRU GHFHQWUDOL]HG VDQLWDWLRQ LQ XUEDQ DUHDV LV
GHVFULEHGLQWKLVSDSHU
&RQVWUXFWHGZHWODQGVDUHDOVRDGDSWHGWRUDLQZDWHUPDQDJHPHQWDQGZLOOEHSUHVHQWHGLVWKLVSDSHU7KHPRGLILHG
WZRVWDJHYHUWLFDOIORZFRQVWUXFWHGZHWODQGV\VWHPLVDEOH WRGHDOZLWKFRPELQHGVHZHUHIIOXHQWZKLOHDSURSHUO\
HQJLQHHUHGVLQJOHVWDJHFRQVWUXFWHGZHWODQGFDQKDQGOHZLWKFRPELQHGVHZHURYHUIORZV
7UHDWHG ZDVWHZDWHU DQG KDUYHVWHG UDLQZDWHU FDQ EH UHXVHG LQWR DJULFXOWXUDO LUULJDWLRQ JDUGHQLQJ DQG SXEOLF
XWLOL]DWLRQV&RQVWUXFWHGZHWODQGVFDQEHGHVLJQHGWRSURGXFHZDWHUUHDFKLQJVWDQGDUGVIRUUHXVHSXUSRVHV
7KLVSXEOLFDWLRQZLOOFRQFHQWUDWHRQWKHVHWKUHHPDLQUROHVRIFRQVWUXFWHGZHWODQGVIRUGHFHQWUDOL]HGZDVWHZDWHU
WUHDWPHQWLQXUEDQDUHDVZLWKUHVSHFWWRHFRFLW\FRQVWUXFWLRQ

&RQVWUXFWHGZHWODQGVIRUZDVWHZDWHUWUHDWPHQW

&RQVWUXFWHGZHWODQGV&:IRUGRPHVWLFZDVWHZDWHUWUHDWPHQWGHYHORSHGE\(SXU1DWXUH6\QWHD*URXSRYHU
\HDUVDV3KUDJPLILOWHU PRUH WKDQ&:SODQWVFDQDFKLHYHKLJKSROOXWDQWUHPRYDOHIILFLHQF\7KH\KDYH
EHHQZLGHO\ DGRSWHG E\ VPDOO FRPPXQLWLHV LQ )UDQFH RYHU WKH ODVW  \HDUV !  SODQWV 7KH\ HQVXUH JRRG
ODQGVFDSH LQWHJUDWLRQ DQG ORZ RSHUDWLRQDO FRVWV FRPSDUHG WR FRQYHQWLRQDO WUHDWPHQW SODQWV 7KH\ DUH XVXDOO\
FRQVLGHUHGDVH[WHQVLYHV\VWHPVZKLFKDUHQRWVXLWDEOHIRUXUEDQDUHDV+RZHYHUDUHFHQWO\GHYHORSHGWHFKQRORJ\
E\ WKH 6\QWHD JURXS LQ FROODERUDWLRQ ZLWK 6FRWW :DOODFH DQG 'LRQ YDQ 2LUVKRW ³5KL]RVSK¶DLU´ OHG WR DQ
LQWHQVLILFDWLRQRI WKHVHV\VWHPV LQZKLFKDEHWWHU WUHDWPHQWHIILFLHQF\ LVDFKLHYHG LQILOWUDWLRQVXUIDFH LVGHFUHDVHG
IURP  P SH VTXDUH PHWHUV SHU SHUVRQ HTXLYDOHQW WR  P SH 7KH ELUWK RI &: ZLWK IRUFHG DHUDWLRQ
WHFKQRORJ\PDUNHGWKHWXUQLQJSRLQWRIQDWXUDOVDQLWDWLRQV\VWHPVDQGPDGHGHFHQWUDOL]HGZDVWHZDWHUWUHDWPHQWE\
FRQVWUXFWHGZHWODQGV SRVVLEOH LQ XUEDQ DUHDV ([SHULHQFHV VKRZHG FODVVLF FRQVWUXFWHGZHWODQG V\VWHPV JHQHUDOO\
UHIHUWRODUJHVSDFHUHTXLUHPHQWZKLOHFRQYHQWLRQDOZDVWHZDWHUWUHDWPHQWSODQWVZKLFKDUHODUJHO\DGRSWHGLQFLWLHV
JHQHUDOO\UHTXLUHDKLJKOHYHORIH[SORLWDWLRQDQGPDLQWHQDQFHDVZHOODVDKLJKHQHUJ\GHPDQG


2.1. Technology description 
³5KL]RVSK¶$LU´ LV D FRPELQDWLRQ RI FODVVLF &:VZLWK IRUFHG DHUDWLRQ V\VWHP DW WKH ERWWRP RI WKH EDVLQ DV
VKRZQLQILJXUH7KLVWHFKQRORJ\DOORZVDQLQFUHDVHLQR[\JHQWUDQVIHUE\DIDFWRURIPHDQLQJSODQWVXUIDFHFDQ
EHGLYLGHGE\ WR1LWULILFDWLRQEDFWHULDO UHDFWLRQ WKDW WUDQVIRUPVDPPRQLXPWRQLWUDWH LVFRPSOHWHDVZHOODV
GHQLWULILFDWLRQEDFWHULDOUHDFWLRQWKDWWUDQVIRUPVQLWUDWHWRJDVHRXV1ZKLFKLVGLIILFXOWWREHPDQDJHGLQQDWXUDO
VDQLWDWLRQV\VWHPV7KLVLQQRYDWLRQFDQDOVRGHDOZLWKLQIORZFRPLQJIURPLQGXVWU\DQGDJURIRRGLQGXVWU\
³5KL]RVSK¶$LU´WHFKQRORJ\VROYHVWKHVSDFHUHTXLUHPHQWSUREOHPRIWUDGLWLRQDOFRQVWUXFWHGZHWODQGVPDNLQJ
XUEDQZDVWHZDWHUWUHDWPHQWSODQWGHFHQWUDOL]HGDQGLPSURYLQJWUHDWPHQWHIILFLHQF\DWWKHVDPHWLPH
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


)LJ&RQVWUXFWHGZLWK)%$V\VWHPGHVLJQPRGHO

2.2. Worldwide applications 
$HUDWHG &RQVWUXFWHG ZHWODQG V\VWHPV ZHUH LPSOHPHQWHG LQ YDULRXV SURMHFWV LQ WKH 8QLWHG .LQJGRP 1RUWK
$PHULFD DQG (XURSH 7KH DLUSODQH GHLFLQJ IOXLG WUHDWPHQW E\ DHUDWHG ZHWODQGV V\VWHPV KDV GHPRQVWUDWHG LWV
HIILFLHQF\LQ%2'GHJUDGDWLRQ%LRORJLFDOR[\JHQGHPDQGGXULQJGD\VLWFDQEHXVHGDVWKHJDXJHRI
HIIHFWLYHQHVVRIZDVWHZDWHUWUHDWPHQWSODQWVDWWKH+HDWKURZ$LUSRUWLQ/RQGRQDQGDWWKHLQWHUQDWLRQDO%XIIDOR
1LDJDUD$LUSRUW 7KH $HUDWHGZHWODQG V\VWHPV KDYH EHHQ XVHG DW &DVSHU:\RPLQJ $PHULFD WR WUHDW HIIOXHQW
SROOXWHGE\%7(;DQGK\GURFDUERQV7KH%DGERRW 'XWFK IRUVZLPPLQJSRROERDWSURMHFWE\5LHWODQGDGRSWHG
DHUDWHGFRQVWUXFWHGZHWODQGVV\VWHPWRWUHDWDOOZDVWHZDWHUIURPRQERDWDFWLYLWLHVZLWKWKHOLPLWHGVSDFHDYDLODEOH
RQERDUG RI VKLSV 7KH UHVXOW KDV EHHQ SURYHQ VDWLVI\LQJ DV WKH ELRORJLFDO GHJUDGDWLRQ RI QLWURJHQ  LV  DOPRVW
FRPSOHWH 7KHVH H[DPSOHV GHPRQVWUDWH WKH WUHDWPHQW HIILFLHQF\ RI DHUDWHG ZHWODQG V\VWHPV LQ GRPHVWLF DQG
LQGXVWULDOVHWWLQJVDQGWKHSRVVLELOLWLHVLQVSDFHOLPLWHGDUHDV


&RQVWUXFWHGZHWODQGVLQUDLQZDWHUWUHDWPHQWDQGPDQDJHPHQW

0RUHDQGPRUHDWWHQWLRQLVSDLGRQUDLQZDWHUPDQDJHPHQWGXHWRLQFUHDVHGZDWHUVKRUWDJHVH[WUHPHUDLQHYHQWV
DQGIORRGLQJLVVXHRIWKHLPSHUYLRXVVXUIDFHVLQXUEDQDUHDV'LIIHUHQWPHWKRGVKDYHEHHQGHYHORSHGIRUUDLQZDWHU
PDQDJHPHQWLQFOXGLQJVWRUDJHV\VWHPVVXFKDVVWRUPZDWHUWDQNVGHWHQWLRQDQGVHWWOLQJWDQNVDQGPRUHUHFHQWO\
IOX[UHGXFWLRQDW WKHVRXUFHYDOOH\VSRURXVURDGZD\DQGYHJHWDEOHURRIVDQGZDOOVDVZHOODVH[WHQVLYHV\VWHPV
OLNHODJRRQLQJLQILOWUDWLRQWDQNVDQGWUDGLWLRQDOFRQVWUXFWHGZHWODQGV
$JRRGPDQDJHPHQWRIUDLQZDWHULVYHU\LPSRUWDQWIRUWKHGHVLJQRIVDQLWDWLRQV\VWHPVDQGIRUWKHHQYLURQPHQW
,QXUEDQDUHDVFHQWUDOL]HGZDVWHZDWHUWUHDWPHQWSODQWVKDYHFRPPRQSUREOHPVLQGHDOLQJZLWKH[FHVVLYHUDLQZDWHU
IORZVDQGLQPRVWRI WKHFDVHV WKHH[WUDIORZVDUHQRW WUHDWHGEXWVSLOOHGGLUHFWO\RYHU WR WKHQDWXUDOZDWHUERG\
'HFHQWUDOL]HG FRQVWUXFWHG ZHWODQGV PD\ VROYH WKH SUREOHP RI RYHUIORZ ZKLOH DFFRPSOLVKLQJ WKH WUHDWPHQW MRE
:KDW¶V PRUH WKH\ FUHDWH QDWXUDO JUHHQ VSDFHV LQ WKH FLW\ ZKLFK LPSURYHV WKH ELRGLYHUVLW\ PLFURFOLPDWH DQG
UHGXFHV WKH XUEDQ KHDW LVODQG HIIHFWV 8+, 7ZR DSSURDFKHV RI UDLQZDWHU PDQDJHPHQW E\ &:V DUH SUHVHQWHG
EHORZ

3.1. Strict rainwater management by constructed wetlands 
$ V\VWHP WKDW UHFHLYHV RQO\ UDLQZDWHU LV FDOOHG D VWULFW UDLQZDWHU V\VWHP 5DLQZDWHU LV KDUYHVWHG WKURXJK D
VHSDUDWHVHZHUV\VWHP7KLVV\VWHPPD\FDXVHSUREOHPVWRXUEDQDUHDVGXHWRWKHOLPLWHGFDSDFLW\RIVHZHUVDQGWKH
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H[SDQVLRQRILPSHUPHDEOHVXUIDFHVLQXUEDQDUHDV7KXVDOWHUQDWLYHV\VWHPVDUHGHYHORSHGLQRUGHUWRFUHDWHPRUH
YHJHWDWHGDQGSHUPHDEOHDUHDVVXFKDVJUHHQURRIVJUHHQZDOOVVPDOOUHWHQWLRQSDUNVDQGZHWODQGVUHWDLQLQJUXQRII
DQG H[FHVVLYH UDLQZDWHU&RQVWUXFWHGZHWODQGV FROOHFWLQJ UDLQZDWHU FDQ HQFRXUDJHPD[LPXPXUEDQ  ELRGLYHUVLW\
DQG PLWLJDWH XUEDQ KHDW LVODQG 8+, HIIHFWV 7KH IDPRXV ORZLPSDFW GHYHORSPHQW /,' SUDFWLFHV DLP  WR
SUHVHUYHUHVWRUHDQGFUHDWHJUHHQVSDFHVXVLQJVRLOVYHJHWDWLRQDQGWKHUDLQZDWHUKDUYHVWWHFKQLTXHVLQZKLFKWKH
SURFHVVHVRIWKHQDWXUDOZDWHUF\FOHDUHPLPLFNHG
&RQVWUXFWHGZHWODQGVGHVLJQHGVWULFWO\IRUUDLQZDWHUKDUYHVWLQJSXUSRVHDUHPRUHDQGPRUHGHPDQGHGLQ)UDQFH
5DLQZDWHUUHWDLQHGLQVLGHWKHEDVLQPRGHUDWHVWKHVXUURXQGLQJODQGFOLPDWHEHFDXVHRIKLJKHUKHDWFDSDFLW\RIZDWHU
WKDQVRLOJURXQGDQGFRROLQJHIIHFWRIHYDSRWUDQVSRUWDWLRQ7KH2XDJDGRXJRX3DUNRI*UHQREOHLQ)UDQFHRSHQHG
LQ7KHSDUNFDQEHFRQVLGHUHGDVDJRRGH[DPSOHRIHIIHFWLYHVWULFWUDLQZDWHUPDQDJHPHQWLQXUEDQDUHDV
7KHSURMHFWFRYHUVD WRWDO VXUIDFHRIRQHKHFWDUH LQZKLFKGLIIHUHQW UDLQZDWHUPDQDJHPHQWPHWKRGVDUH LQYROYHG
VXUIDFHZDWHUGUDLQDJHUXQRIIZDWHUWUHDWPHQWE\UHHGEHGILOWHUVZDWHUVWRUDJHJDUGHQLUULJDWLRQDQGFUHDWLRQRIDQ
XUEDQZHWODQGDUHDZLWKIORRGVWRUDJHIXQFWLRQV:KDW¶VPRUHZDWHUFLUFXODWHV WKURXJKRXW WKHSDUN WKDWHQKDQFHV
FHUWDLQDUHDVDQGPDNHVLWPRUHDWWUDFWLYHDQGHQWHUWDLQLQJ
6DPH SULQFLSOHV RI UDLQZDWHUPDQDJHPHQW E\ FUHDWLRQ RIPRUH LQILOWUDWLRQ VXUIDFHV FDQ EH DFKLHYHG E\ JUHHQ
LQIUDVWUXFWXUHV)RUH[DPSOHJUHHQURRIVPD\KDYHVHYHUDODSSOLFDWLRQGRPDLQVLQFOXGLQJODQGVFDSLQJHFRV\VWHPV
GHYHORSPHQWDQGXUEDQKHDWLVODQG8+,HIIHFWVUHGXFWLRQDQGDOVRFDSDFLWLHVWRUHGXFHUXQRIIYROXPHVDQGSHDNV
IRU UDLQZDWHU HYHQWV0RUH DSSOLFDWLRQV KDYHEHHQ FDUULHG RXW WKURXJKGLIIHUHQW JUHHQ LQIUDVWUXFWXUHV DOO RYHU WKH
ZRUGDVSDUWRIWKHPFRQVWUXFWHGZHWODQGVRIIHUJUHDWSRWHQWLDORIUDLQZDWHUPDQDJHPHQWLQWKHFLW\RIWRPRUURZ

3.2. Constructed wetlands for combined sewage overflow treatment(CSOs) 
$V PHQWLRQHG HDUOLHU UDLQZDWHU RYHUIORZV DUH DQ LVVXH WR FRQYHQWLRQDO FHQWUDOL]HG WUHDWPHQW SODQWV 'XULQJ
H[WUHPH UDLQ HYHQWV H[FHVV IORZV DUH GLYHUWHG DV RYHUIORZV LQWR WKH UHFHLYLQJ ZDWHU ERG\ZLWKRXW WUHDWPHQW ,I
VWRUPZDWHUZDVFRQVLGHUHGGXULQJWKHFRQFHSWLRQRI::73¶VDODUJHU::73ZRXOGQHHGWREHGHVLJQHGDVZHOO
DVRYHUVL]HGRUPRUHSLSHOLQHVQHHGWREHEXLOWZKLFKZLOOUHTXLUHPRUHLQYHVWPHQWDQGPDLQWHQDQFH
7KXVRYHUIORZVQRWRQO\QHHGWREHPDQDJHGEXWDOVRUHTXLUHWREHWUHDWHGEHIRUHGLYHUWLQJLQWRWKHQDWXUH
2QH RI WKHPRVW HFRQRPLFDO HFRORJLFDO DQG IHDVLEOH VROXWLRQV DUH YHUWLFDO IORZ FRQVWUXFWHGZHWODQGV 9)&:V
VSHFLILHGDVFRQVWUXFWHGZHWODQGVIRU&62WUHDWPHQW&62&:VLQJHQHUDO
&62VDUHXVXDOO\ OHVVFRQFHQWUDWHGZLWKFDUERQDQGQLWURJHQFRPSDUHG WRGU\ZHDWKHU IORZVEHFDXVH WKH\DUH
GLOXWHG E\ VWRUPZDWHU EXW WKH\ DUH KLJKO\ SROOXWHG FRPSDUHG WR VXUIDFH UXQRIIV LQ VHSDUDWHG VHZHU V\VWHPV DQG
QDWXUDOZDWHUVDVZHOO&62&:VFDQUHJXODWHLQIORZUDWHVDWWKHLQOHWRIWKHFRQVWUXFWHGZHWODQGV,Q)UDQFHWKH
QHZHVWGHVLJQRI&62&:SODQWVZDVEXLOW LQE\(SXU1DWXUH6\QWHD*URXSDVDQH[SHULPHQWDOIXOOVFDOH
VLWH0DUF\O¶(WRLOHWUHDWPHQWSODQW)UDQFH7KHSODQWZDVGHVLJQHGDFFRUGLQJWRWKHDQQXDOUDLQH[WUHPLWLHVDQGWR
UDZZDWHUVZLWKRXW DQ\ SUHWUHDWPHQW$IWHU  \HDUV¶ RSHUDWLRQ WKH SODQW VKRZV H[FHOOHQW UHPRYDO HIILFLHQFLHV
)LJXUHVKRZVDJHQHUDOYLHZRIWKHVLWH5HPRYDOHIILFLHQFLHVRIWKHWDUJHWHGSROOXWDQWVDUHVKRZQE\ILJXUH

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
)LJXUH6WDWLRQRI0DUF\O¶(WRLOH)UDQFHSKRWR'DQLHO0H\HU


)LJXUH5HPRYDORIWDUJHWSROOXWDQWVDW0DUF\O¶(WRLOHEDVHGRQ3iOI\HWDO

7KHVLWHDW0DUF\O¶(WRLOHKDVLQGLFDWHGWKDWWKHWHFKQRORJ\LVHIIHFWLYHLQWKHUHPRYDORIVHYHUDOPLFURSROOXWDQWV
DV ZHOO ERWK IURP WKH JURXS RI PHWDOV DQG 3$+V 3ULRULW\ VXEVWDQFHV DUH OLVWHG LQ WKH (8:DWHU )UDPHZRUN
'LUHFWLYH (& EDVHG RQ WKHLU WR[LFLW\ IRU KXPDQV DQG DTXDWLF HQYLURQPHQW 7KHVH DUH FDGPLXP &G
QLFNHO 1LDQG OHDG3EIURPWKHPHWDOJURXS5HPRYDORI WKHPRVW W\SLFDOPHWDOSROOXWDQWVDW WKH&62&:RI
0DUF\O¶(WRLOHLVVKRZQE\ILJXUH)XUWKHUPRUHHOHYHQ3$+VZHUHIRXQGLQWKHVOXGJHZLWKHOGRQWKHWRSRIWKH
ILOWHU WKDQNV WR WKH IHHGLQJ ZLWK UDZ ZDVWHZDWHU 2Q WKH RWKHU KDQG WKUHH FRPPRQ VROYHG FRPSRXQGV ZHUH
UHPRYHGZLWKKLJKHIILFLHQF\%HQ]RD3\UHQH1DSKWDOHQHDQG3KHQDQWKUHQHDWZLWKUHPRYDO


)LJXUH5HPRYDORIFRPPRQPHWDOVDQGSULRULW\FRQWDPLQDQWVLQWKH&62DW0DUF\O¶(WRLOHEDVHGRQ3iOI\HWDO

&RQVWUXFWHGZHWODQGVLQZDWHUUHXVH

7KH FRPELQDWLRQ RI FOLPDWH FKDQJH DQG DQWKURSLF DFWLYLWLHV LQFUHDVHV WKH WKUHDW RQ UHFHLYLQJZDWHU ERGLHV LQ
WHUPVRITXDOLW\DQGTXDQWLW\'LYHUVLILHGXVHVRIWUHDWHGZDVWHZDWHUVKDYHEHHQGHYHORSHGDQGVWXGLHGRYHUWKHODVW
GHFDGHV PDNLQJ UHXVH D FHQWUDO WKHPH LQ PRGHUQ XUEDQ ZDWHU PDQDJHPHQW $JULFXOWXUDO LUULJDWLRQ JHQHUDOO\
UHSUHVHQWVWKHELJJHVWZDWHUGHPDQGHVSHFLDOO\LQWKHVXPPHUVHDVRQZKHQQDWXUDOZDWHUOHYHOVDUHDWWKHLUORZHVW
7KHQWUHDWHGZDVWHZDWHUUHXVHFDQEHDQHIILFLHQWDOWHUQDWLYHWRFRQYHQWLRQDOLUULJDWLRQPHWKRGV7KLVKDVDOUHDG\
EHHQ VXFFHVVIXOO\ LPSOHPHQWHG LQ &OHUPRQW)HUUDQG )UDQFH 0LODQ ,WDOLD 2XDJDGRXJRX %XUNLQD )DVR DQG
$PPDQ -RUGDQ5RWEDUGW  DOVRPHQWLRQV WKHSRVVLELOLW\ WR UHXVH WUHDWHGZDVWHZDWHU LQRUGHU WR UHFKDUJH
JURXQGZDWHUDVLQ1DEHXODQG.RUED7XQLVLDDQG7HO$YLY,VUDHO
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7UHDWHGZDVWHZDWHUUHXVHUHTXLUHVDZDWHUTXDOLW\GHSHQGHQWRQWKHH[SHFWHGDSSOLFDWLRQ5HJXODWLRQVRQTXDOLW\
VWDQGDUGVDUHJHQHUDOO\LPSRVHGE\FRXQWULHVLQRUGHUWRDYRLGULVNVRIKXPDQFRQWDPLQDWLRQ,QWKLVFRQWH[WDZLGH
UDQJHRIWHFKQRORJLHVKDYHEHHQGHYHORSHGWRPHHWUHJXODWLRQV7KH\LQYROYHILOWUDWLRQWHFKQRORJLHVVDQGILOWHUV
PLFURILOWUDWLRQ XOWUDILOWUDWLRQ QDQRILOWUDWLRQ DQG UHYHUVH RVPRVLV DQGRU GLVLQIHFWLRQ WHFKQRORJLHV XOWUDYLROHW
LUUDGLDWLRQR]RQDWLRQRUFKORULQDWLRQ6RPHWLPHVERWK WHFKQRORJ\ W\SHVDUHFRPELQHG$VDQDOWHUQDWLYH WR WKHVH
FRQYHQWLRQDO WHFKQLTXHV WKH IROORZLQJ FRQVWUXFWHG ZHWODQGV DUH VXLWDEOH WR WUHDW ZDVWHZDWHU XS WR WKH KLJKHVW
VWDQGDUGVIRUUHXVHFRQVWUXFWHGZHWODQGVZLWKIRUFHGDHUDWLRQDQGVRLOLQILOWUDWLRQV\VWHPV
5KL]RVSK¶DLU VHH SDUDJUDSK  LV DQ HQJLQHHUHG FRQVWUXFWHG ZHWODQG LQFOXGLQJ IRUFHG DHUDWLRQ  )RUFHG
DHUDWLRQLVDEOHWRUHDFKKLJK\LHOGVLQGLVLQIHFWLRQSURYLGHGDSURSHURSHUDWLRQ7KXV5KL]RVSK¶DLUFDQEHXVHGDV
DWHUWLDU\WUHDWPHQWV\VWHPSURYLGLQJZDWHUTXDOLILHGIRUUHXVHSXUSRVHV
1DWXUDO VRLOV DUHPHGLD DOORZLQJ KLJK SROOXWDQW DQG SDWKRJHQ UHPRYDO UDWHV 7KH\ DUHZLGHO\ FKRVHQZLWKLQ
H[WHQVLYHV\VWHPVIRURQVLWHVDQLWDWLRQ7KH\DOVRFDQEHDSSOLHGLQWKHSHULXUEDQFRQWH[WXVLQJEXULHGZDVWHZDWHU
LUULJDWLRQ DQG D GUDLQDJH V\VWHP 7KLV GHVLJQ KDV EHHQ UHFHQWO\ GHYHORSHG DQG RSWLPL]HG E\ 6\QWHD*URXS 7KH
ODUJH DUHD QHHGHG WR WUHDW WKHZDVWHZDWHU FDQEH XWLOL]HG DV UHFUHDWLRQDO XUEDQ DUHD JDUGHQV SDUNV7KH WUHDWHG
ZDVWHZDWHUFDQEHDOVRXVHGIRUPXQLFLSDOQHHGV


&RQFOXVLRQV

'HFHQWUDOL]HG ZDVWHZDWHU PDQDJHPHQW LV FRPSOHPHQWDU\ DQG FDQ EH DV HIIHFWLYH DV FHQWUDOL]HG ZDVWHZDWHU
WUHDWPHQWSODQWVHVSHFLDOO\ZKHQIDFLQJWKHUDSLGSRSXODWLRQH[SDQVLRQDQGSURSHUW\GHYHORSPHQWLQXUEDQDUHDV
'HFHQWUDOL]HG VDQLWDWLRQ VFDQ EH SHUIRUPHG E\ FRQVWUXFWHG ZHWODQGVZLWK IRUFHG DHUDWLRQZKLFK RIIHU JUHDWHU
DGYDQWDJHVWKDQFODVVLFFRQVWUXFWHGZHWODQGVOLNHOHVVVSDFHUHTXLUHPHQWDQGEHWWHUWUHDWPHQWHIILFLHQF\&:VFDQ
DOVRSURYLGHHFRV\VWHPLFVHUYLFHVZLWKHQKDQFHGELRGLYHUVLW\DQGFDQUHGXFHXUEDQKHDWLVODQG8+,HIIHFWV
&RQVWUXFWHGZHWODQGVIRUFRPELQHGVHZHURYHUIORZWUHDWPHQWSUHYHQWXQWUHDWHGRYHUIORZVIURPSROOXWLQJQDWXUDO
ZDWHUVDQGZLWKOLPLWHGLQYHVWPHQWFRVWV&RQVWUXFWHGZHWODQGVVHUYLQJDVUHWHQWLRQWDQNVGXULQJWKHUDLQ\VHDVRQ
FDQKDUYHVWDQGWUHDWUDLQZDWHUGXHWRWKHQDWXUDOSXULILFDWLRQ7HUWLDU\WUHDWPHQWWKURXJKFRQVWUXFWHGZHWODQGVZLWK
DHUDWLRQV\VWHPDQGVRLOVLQILOWUDWLRQV\VWHPVFDQSURGXFHKLJKTXDOLW\ZDWHUIRUUHXVHSXUSRVHV
1HZO\HQJLQHHUHGFRQVWUXFWHGZHWODQGVFDQEHFRQVLGHUHGDVDGULYLQJIRUFHWRZDUGVDFKDQJHLQSDUDGLJP
UHJDUGLQJZDWHUPDQDJHPHQWLQWKHXUEDQFRQWH[W
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